The role of phospholipids in platelet function.
Platelet phospholipids undergo significant alterations during aggregation induced by thrombin or other agents. There is an early increase in phosphatidic acid, with a decrease in phosphatidyl inositol. De novo synthesis of most phospholipids from 14C-glycerol is decreased. Thrombin stimulates 32P-phosphate incorporation into di- and triphosphoinositides, suggesting increased phosphorylation of phosphatidyl inositol during aggregation. Arachidonic acid for prostaglandin synthesis is released from platelet phospholipids. Thrombin induced aggregation results in release of arachidonic acid primarily from phosphatidyl choline and phosphatidyl inositol. The availability of free arachidonic acid may be regulated by platelet phospholipase A2 activity. The latter activity is stimulated by thrombin, requires calcium ions, and is inhibited by agents which elevate cyclic adenosine monophosphate. Phospholipids are probably an essential component of the platelet surface lipoprotein procoagulant activity known as platelet factor 3. There is evidence that calcium ions may mediate binding between gamma carboxyglutamic acid residues on the amino terminal portion of prothrombin and negatively charged phosphate groups on phospholipid micelles. Binding of prothrombin to phospholipid on the platelet surface may orient the former such as to facilitate the prothrombinase activity of Factor Xa. Platelet phospholipids and platelet factor 3 activity are decreased in some congenital and myeloproliferative disorders. Increases in these factors may be associated with thrombotic and arterial occlusive disorders.